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vt (57) Abstract: A drug dispcnscr (1) has a hollow body (2) with & boasing (6) for s premurised can (7) conzaining » drug and its
. propellant amanged on top of the bocy. The can has m oudt i (8)recelved in  socket (9) i an imicral spigon (10). This bas »

jimction with s flexible uzhe (1), leading t0 s kink valve pair {12. 14). Tha tubs eontinoes oo to a sscond intormal spigol (15), having
€0} = spruy poizrie (16) just within x breathing opezing (S). The Rink valve pair (12, 14)is lormesd us u moulding of the tubs, with side
O wings (17, Towars s s f the wings, they v thinncr pordos (17.1) st which there e et (18) immodlncly facest

T the mube. The amrangement, which s similar to that in fication No. PCT/ positions ¢ which
vn-mh-thhm:hammhu(lv).mmmapmnMnmm-ﬁﬂm&mmmkn}m
o A0 imermndiie sectn (20)of the uba, wilh u voluma i providod between the kink valves. Al the intcoatise
cmmmhl:(ll)lsdwdnn:pal).p-wudnlumﬂm)bm:n&-ﬂlnfmwy As  paticnt brcathes trocgh the

device, the 1ap s moved by the acian of the breath on . Specificaly, s the paticat inbales, the flap maves towards the brearhing
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it thoes oo significuntly obsiruct the uir prssegs, but =t the xme tia the inhalation und exkaltion pusitively mves the (lxp. The
Kink valve pair moves with the flap.
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s apatient brenthing cpening to the breath passage,
. ammcepmnmahedmmehoﬂowbodyformmmodaﬁngthamof
the pressurised dmg source,
o ajunction member attached to the hollow body for connection with the
H dispensing stem of the pressurised drug source and leading delivered drug
from the dispensing stem,
. ndrugdispmfurdispuxingthedaﬁvueddmswwaxdsthepnﬁwbmlhing
opening,
o 2 drug duct from the junction member to the drug disperser,
10 o abreath detectar arranged in the breath passags to be acted on by breath
passing therethrough, and
o dose release means operatively connected to the breath detector,
the dose release means being so amanged that:
o on inhalation, with the breath detection member detecting such, a dose is
15 released into the drug duct and dispersed from the drug disperser in the patieat
breathing opeaing;
the amangement permitting a small dose of ths drug to be repetitively released on cach
breath by the patient.

20 According to a second aspect of the invention there is provided a drug
dispensing device for repetitive di ing on inhalation of a drug released from a
pressurised drug source with a can body and a delivery stem, the dispenser
comprising:

* ahollow body having:
28 o awall enclosing a breath passage within the hollow body,
* gn ambient opening to the breath passage,
¢ apatient breathing opening to the breath passage,
« 3 can receptor attached to the hollow body for eccommodating the can of
the pressurised drug source,
30 o 3 junction member attached to the bollow body for connection with the
dispensing stem of the pressurised drug source and leading delivered drug
from the dispensing stcm,
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The preseat i jon relates to a di for dispensing drugs in small
breathable particles.

Increasingly drugs are dispensed as a mist for inhalation, Not only is this used
for asthma drugs, but it is used for other drugs as well. Asthma drugs have been
dispensed by » nebuliser, which provides a mist for inhalation by successive breaths.
Increasingly, nebulisers are being replaced by pressurised metered dose inhalers. The
former zre bulky, expensive pieces of equipment, whilst the latter are disposable
acrosol devices but they suffer from some disadvantages. In particular, inhalers
require a deep breath to ensure that the medicament is carvied into the lungs. Patients,
in particular infints, young children and those with severe symptoms, having weak
breathing may be unable to use an inhaler effectively and have to rely on a nebuliser.

Conventionally acrosol storage devices have utilised a metal can for storage of
the contents t be dispénsed under pressure contained in the can, However, itis
nnncxpmdmumﬁmmmhcmmybemmedbymofphshummdm
even of glass for specialised ap Accardingly as used herein the term “can”

means not only metallic cans but substitute or equivalent containers of other
materials, in particular giass and plastics materials,

The object of the invention is to provide an improved breathable particle drug
dispenser, which utilises aerosol pressure for dispersion of the drug yet which is not
Limited to dispensing metered doses between which the serosol storage device
requires manual actuation to release a metered dose.

According to 8 first aspect of the & ion there is provided a drug dispensing
device for repetitive dispensing on inhalation of a drug released from s pressurised
dmgso\ncewithncanbodymdndelivuym.thcdisbmsermpﬁmg

o ahollow body having:
« awall enclosing a breath passage within the hollow body,
» anambient opening to the breath passage,

WO 02/45783 PCT/GBOINSAIG

e admgdisp for dispersing the
opening,

e adrugduct from the junction member to the drug disperser, and

* a valve in the drug path from the container to the disperser, ,

e 3 valve actuator operatively connected to the valve and including a breath
detection member arranged in the breath passage to be acted on by breath

drug towards the patient breathing

passing therethrough,
the valve and the actuator being so amranged that:
* oni ion, with the breath d ion member d ing such, the valve is

opencd to allow pressurised drug through a downstream partion of the drug
dnnmddupaufmmthcdmgdxspexmmtbepahunbrulhmgupﬂmg
‘treathing adapter;
thé arrangement permitting a small doss of the drug to be repetitively released on each
breath by the patient.

In one series of embodiments, the valve will be a dual in line valve
arrangement, the errengement having:

®  gn upstream valve,

+ adownstream vatve and

¢ en intermediate section of the drug duct between the two valves,

the valve and the actuator being so arranged that:

* onf ion, with the breath ion member ing such, the
downstream valve is opened to allow p ised drug in the sxid di
section to pass through a downstream portion of the drug duct mnd disperse
from the drug disperser in the patient breathing opening and

o  subsequently the upstream valve is opened to allow pressurised drug to pass
from en upstream portion of the drug duct into the intermediate section;

the arrengement permitting a small dose of the drug metered by the intermediate
section to be repetitively released therefrom on each breath by the patient.

Perticularly where, a3 described below, the dual in line valve arrangement is
mechanically actuated by action of bresth on a flap or piston, it is on exhalation, with
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the breath detection member detecting such, that the upstream valve is opened for
passage of the pressurised drug into the intermediate section.

Al ively, and p below, the dual in line
valve arrangement is electrically operated via breath detection by a transducer, it is
during the inhalation or during overlap between inhalation and exhalation, that the
upstyeam valve is opened for passage of the p drug into the i di;
section.

y where, as also d:

Conveniently, the intermediate section of the drug duct will have a
predetermined metering volume,

F the up- and d 4t valves are hai linked together,
with one being closed when the other is open and vice versa; and usually the valves
will be adapted to be both closed together in a mid-position of their mechanical
linknge,

Alternatively to the serics of embodiments having two valves, a single valve
can be employed with the vatve actuator includes means for closing the valve a
predetermined time after its opening on inhalation, the arrangement being such that
the predetermined dose of drug is released during the predetermined period under
pressure from drug source

Normally the device will include a breathing adupter at the patient breathing
opening for guiding the delivered drug to a patient’s airway, and the breathing adapter
will be ane of a group comprising a mouthpiece, a face mask, an adapter for a
mouthpiece, an adapter for a face mask or a spacer chamber.

. In a two valve embodiment, the up- and down-stream valves can be clectro-
magnetic valves and the breath detection member can be a transducer arranged in the
breath passage. Also in the single valve embodiment, the valve can be an electro-
mechanical valve, with the breath detection member being a trmsducer arranged in
the breath passage and the valve actuator including a control circuit adapted and
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In one embodiment, the up- and down-stream portions of the drug duct are
amenged to connect to the respectively opposite ends of the intermediate section via
the kink valves, the said portions both being to the same side of the intermediate
section and ing a squat A ith, and the i iste section being
commected directly to the flap for movement along the breath passage with the flap,

In enother embodiment, the up- and down-stream portions of the drug duct are
arranged to commect to the respectively opposite ends of the intermediate section via
the kink valves, the said portions being on opposite sides of the intermedizte section
and ing s Z ith, and the i diate section being crankedly connected
to the flap for movement transversely of the breath passage with movement of the fap
therealong.

Preferably, the drug duct has a volume between the junction member and the
valve correspanding to a phurality of the doses released on a plurality of inhalations
for use with multiple doses from a metered dose pressurised drug source, whereby
such plural depressions charges the duet with & determined quantity of drug fora
plurality of inhalations.

According to another aspect of the § ion, a drug disp ises a
dispensing device of the first aspect in combination with a pressurised drug source,
the can body being accommodated in the housing and the delivery stem comnected to
the junction member.

It is envisaged that the dose released per breath may be adjustabls, by
djusting the ing votume of the i section of the drug duct.

N ly the iner will be provided with a releaso valve whercby
dizpensing of the drug can be stopped and started at will. However, the container may
be a metered doge container.

According to » frther cmbodiment, there is provided A drog dispeasing
device for repetitive dispensing on inhalation of a drug released from a pressurised

‘WO 02/45783 PCTIGBO/O410

of i jon and

aranged to open the valve for a ined period on
then to ¢lose the valve,

The transducer can be 8 pressure transducer, detecting inhalation by fall in
static pressure or increase in dynamic pressure (velocity head) on the ambient side of
the transducer (or fall of dynamic pressure on the breathing edapter sido) and
exhalation by increase in static pressure decrease in dynamic pressure on the ambient
side of the transducer (or increase of dynamic pressure on the breathing adzpter side).
Again, the transducer can bo a flow meter having a member movable in the direction

of flow through the tube. L itis bly a temp du
inhalation by fall in temp and ion by increase in temperature.
Conveniently a counter is arranged to be i d by ive indications of

breaths given by the transducer for counting the number of breaths end drug
i lled by the valve

In other embodiments, the up- and down-stream valves are mechanical valves
and the breath detection member is @ movable flap or a slidably mounted piston
armnged in the breath passage to be moved in accordance with breath past it and
linked to the valves for their actuation.

); the breath detecting flap is a pivotaily d to be movable by
the patient’s breathing between an inhalation position and an exhalation position and
the valves — or their i ~ aropi operzted, the flap and the
valves or their i bers being together to open the upstream

valve {the downstream valve being closed) an exhalation and movemens of the ap
away from the breathing adapter to £l the intermediate section with drug and opening
the downstream valve (the upstream valve being closed) on inhalation and movement
of the flap towards the breathing sdapter to dispense the drug,

Whereas variants can be envisaged, such as the use of a double pinch valve in
arocker format or other rocker valves; in the preferred embodiments, the valves arc
kink valves, that is to say valves having flexible tubes which are arranged to kink to
close the valve and un-kink to open the valve.

WO 0245783 PCTIGBOINA10

drug source with a can body, metered dose releass drug release valve and a delivery
stem, the dispenser comprising:
¢ 3 hollow body having;
+ awall enclosing a breath passage within the hollow body,
« an ambient opening to the breath passage,
* apatient breathing opening to the breath passage,
* acan receptor attached to the holiow body for accommodating the can of
the pressurised drug source,
+ ajunction member attached to the hollow body for connection with the
dispensing stem of the pressurised drug source and leading delivered drug

from the dispensing stem,
e adrugdisp for di ing the drug towards the patient breathing
opening,

* gdrug duct from the junction member to the drug disperser, and

+ abreath detection transducer arranged in the breath passage to be acted on by
breath passing therethrough,

+ * a.can actuator operatively connected to the body far moving the can towards
the junction member,

the can sctuator being so arranged that:

* on inhalation, with the breath & ion member ing such, the can is
moved to operate its metered dose valve for allowing pressurised drug to flow
to the drug disperser and to disperse from the drug disperser in the patient
breathing opening;

the arrangement permitting a small dose of the drug to be repetitively released on cach
breath by the patient

To help ding of the i ion, a specific embodi: thereof will
now be described by way of example and with reference to the sccompanying
drawings, in which:

Figure 1 is a cross-scctional side view of a dispenser accarding to the
invention;

Figuro 2 is a scrap, plan cross-sccti ona! view of akink vatve portion of a drug
duct of the dispenser of Figure 1;
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Figure 3 is a scrap cross-sectional side view of the kink valve portion of the
drug duct, with both valves closed;

Figure 4 is a view similar to Figure 3 with 2 flap displaced on inhalation, the
downstream valve open for drug release and the upstream valve closed;

Figure § is a view similar to Figure 1 of a second dispenser according the
invention;

Figurc 6 is a view similar to Figure 4 of the second dispenser,

Figure 7 is a view similar to Figure $ of the sccond dispenser;

Figure 8 is a cross-sectional end vi ew on ths lins VIII-VIII of the second
dispenser;

Figure 9 is o diagrammatic side view of the scoond dispenser with alternative
patient adzpters;

Figure 10 is & vicw similar to Figure 5 of a third dispenser aceording to the
invention;

Figure 11 is a view similar to Figure 5 of a fourth dispenser acconding to the
invention;

Figure 12 is a view similar to Figure $ of a fifth dispenser according to the
invention; end

Figure 13 is a side view of a valve variznt for the dispenser of Figure 1.

Referring to Figures 1 to 4, the drug dispenser | has a bollow body 2
providing a breath passage 3, with an ambicnt opening 4 and a patient breathing
opening S. A housing 6 for receving a pressurised can 7 containing a drug and its
propellent is arranged on top of the body. The can has an cutlet stem 8 received in 2
socket 9 in an intemnal spigot 10. This has a junction with a flexible tube 11, leading
to a kink valve pair 12,14, The tube continues on to a second internal spigot 15,
having a spray nozzle 16 just within the breathing opening 5.

The kink valve pair 12, 14 is formed as a moulding of the tube, with side
‘wings 17. Towards the ends of the wings, they have thinner portions 17.1 at which
there are apertures 18 immedintely adjacent the tube. The arrangement, which is
similer to that in my International Application No. PCT/GB01/03313, defines
positions st which the tube kinks to close its through bore 19. The thinner porticns
arc provided in two positions, which provide the two kink valves. An intamediate
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‘Where the known quantity of drug to be dispensed is large in comparison with
the volume of the normal upstream tube portion, this vohune can be increased by use
of a larger dizmeter tube for part of its length. The device can be designed with the
upstream tube volume being defined, whereby it completely fills with the required
dose. Thus filling of the tube with &n excess qumber of depressions of the can, as
opposed to uss of 8 ined pumber of d can be used to release from
the can the prescribed dosage to be inhaled.

It will be appreciated that the two kink valves are mechanically linked, with
one being closed when the other is open and vice versa. At no time are both valves
open together and indeed both are closed when the valve arrangement is in mid-
position.

Turning on to Figures § to 8, the dispenser 101 there shown differs as regards
it kink valve and the for the drug. The dispenser
body 102 has:

8 breath passage 103,

&n ambient opening 104,

a patient breathing opening 105,

a can housing 106,

adrug can 107,

a can outlet 108,

2 socket 109 & internal spigot 110,

a flexible tube 111 with an upstream portion 112.1 & and a downstream

portion 114.1,

akink valve pair 112,114,

a second intemal spigot 115 & spray nozzle 116

tube sido wings 117, thinner portions 117.1 and epertures 118

a through bore 119 and a tube intermediate section 120 and

an end 122 pivoted flip 121.

These features bave direct equi with the gimitarly mumbered features in the first
embodiment.

20

25

WO 0214578 PCT/GBO1/03410

section 20 of the tube, with a predetermined volume is provided between the kink
valves,

At the intermediate section, the tube 11 is clipped to flap 21, pivoted at its end
22 to the side wall of the body. As a patient breathes through the device, the flap is
moved by the action of the breath on it. Specifically, as the patient inhales, the flap
moves towands the breathing opening and as the patient exhales the flap moves
towards the ambient opening. The flap has clearance with the passage guch that it
does not significantly obstruct the air passage, but at the same time the inhalation and
exhalation positively moves the flap, The kink valve pair moves with the flap.

Referring to Figure 4, the inhelation ection is shown. The air to be breathed in
‘moves in the direction of the arrow B and the flap is drswn along with it. The
intermediate section 20 i tilted, moving the valve 12 down to the pivot side of the
passage. This action tightens the length of tube 12.1 leading back to the junction with
the can. This causes the upstream kink valvo to tighten and remain closed. The down
stream kink valve 14 moves closer to the spray nozzle 16. The length of tube 14.1
between these two is slackened, causing the kink valve 14 to straighten somewhat and
open. Thus the drug and within the i diate section 20 is
refeased.

On exhalation, the flap 21 is moved back in the opposition direction to that
shown in Figure 4, closing the downstream valve 14 and opcning the upstream valve
12. Thusp i ypellant and drug in the up portion 12.1 of the tube is

when the cycle is repeated.

able to pass into the i dists section, for disp

To charge the upstream tube portion 2.1 in the first instance, the can is
depressed. Where it has a metered dose release valve, a prescribed number of
depression and releases will release a known quantity of the drug into the tube.
Successive breathing through the tube will then steadily dispense the drug. Normally
the device will be used for a number of breaths cxceeding the theorctical number
carresponding to the quantity of drug released, to ensure that the upstresm tube is
completely emptied.

WO 0245783 PCT/GBOINOAID

However the flap and kink valves are differculy arranged. The fap is pivoted
2t o position spaced from the side of the breath passage 103 and carries an crank 121.1
which extends elong the breath passage. At its distal end, the crank is pivotally
connected to a 'Y piece 121.2, itself pivotally comected to trunnions 117.1 on the
intermedists tube section 120. The arrangement is such that at rest (Figure 6) both
kink valves 112,114 arc closed. On inhalation (Figure 7), the intermediate section
120 is lifted and turned slightly anti-clockwise es the upstream portion 112.1 tightens.
This kecps the upstream valve 112 closed, but opens the downstream valve 114, The
drug is dispensed via the spray nozzle 116 from the intermediate section 120,

Similarly exhalation allows of the i diate section from the upstream
tube porticn 112.1.
The for ing the tube portion differs in that the can

is 8 non-metered dose can. A release lever 131 is pivoted to the can housing 106,
with an abutment area 132 contacting the can and a handle 133 extending over the
central region 134 of the body 102, Gripping of the dispenser can be such that the
handle is depressed to release drug and propell i imto the up tube
portion. However, gince one or other (or both) of the kink valves 112,114 is atways
closed, the drug is relcased only on inhalation. The prescribed dose can be inhaled by
keeping the handle depressed for a specific number of breaths, which dispense a
specific quantity of drug, carespanding to the vohume of the intermediate section
times the numbez of inhalations. As with the first embodiment, the upstream portion
of the tube can be emptied of drug by continued breathing through the device after
release of the handle 133,

Tuming to Figure 9, the second dispenser — and indeed the first - will

ily be used in conjunction with & hpiece Mora k Foraspacer S
or an adapter A for any of these.. These fit the body 102 at the opening 105 mnd are
provided for positively guiding the delivered drug to s patient’s airway.

Tuming now to Figure 10, an electronic version of the second embodiment is
shown. Inplace of kink valves, it has two elcctromagnetic valves 212, 214. In place
of the fap its has a temperature transducer 221, typically s thamocouple. These three
are connected to a control circuit 241, powered by a cell 242 and having a counter
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iated with it. The of the falls with i ion and rises
with exhalation. This can be utitised to progrem the controt circuit to opea the
downstream valve 214 only on inhalation and open the upstream valve 212 only on
exhalation. Aliernatively, bearing in mind the sbility to meter a dose by timing, as
described in respect of Figure 11 below, the downstream valve 214 can be opened and
closed agein during the same inhalation and indeed the upstream valve opened and
closed again to charge the intermediate section also during the same inhalation or
possibly pping the same & jon and a subseq jon. This seqy
can all be triggered by am & i of air through the breath
passage, wherchy detection of exhalation is not retied upon.

The device includes a counter 243, which displays the number of
breathing/dispensing cycles so that the prescribed quantity of drug can be dispensed.
Howwer,inolhampecu.ti:cueoflhed:viceixexwﬂymlagoulmlhﬂ!hz!oﬂhe

Referring now to Figure 11, the dispenser there shown differs from that of
Figure 10 in having a single electro-mechanical valve 314, with the can 307 being a
continuous release can. The transducer 321, controller 341, cell 342 and the counter
display 343 are physically aranged similarly to those of Figure 10, but the controller
is differently programmed and includes a timer 3411 circuit. The programming is
such that on an inhalation signal being received from the transducer, the controller
causes the valve 314 to open, but only for a time limited to that required for

. dispensing a dose of drug from the spray nozzle 316 metered by the timer, typically &
fraction of 8 second. On expiry of this period, the controller closes the vatve. The
opening and closing of the valve for dispensing of the drug occurs entirely within the
inhalation period and th thout the di; ited flow of drug from the
can occurs, with the handle 331 depressing the can for opening of its stem valve (ot
shown). The dispenser continues to be ustd until the count shown on the counter for
a prescribed dosage is reached. Where the user is not being supervised, as of a child
by a mother, the counter display can be augmented by an sudio or visual alarm such
s an LED, The controller can be provided with keya for setting the number of
inhalations to be comnted before alarming.

‘WO 0245783 PCT/GBOINS410

CLAIMS;
1. A drug dispensing device for repetitive dispensing on inhalation of a drug released
from a pressurised drug source with a can body and a delivery stem, the dispenser
comprising:
s shollow body having:
» 2 wall enclosing a breath passage within the bollow body,
* an ambient opening to the breath passage,
» apatient breathing opening to the breath passage,
*  acan receptor attached to the bollow body for accommodating the can of
the pressurised drug source,
¢ ajunction member sttached to the hollow body for connection with the
dispensing sterm of the pressurised drug source and leading delivered drug

from the dispensing stem,
¢ adrug disp for dispersing the delivered drug towards the patient breathing
opening ,

» admg duct from the junction member to the drug disperser,
s gbreath detector arranged in the breath passage to be acted on by breath
passing therethrough, and
o dose release means operatively connected to the breath detector,
the dose release means being so arranged that:

» on inhalation, with the breath detection member detecting such, a dose is
released into the drug duct and dispersod from the drug disperscr n the patient
treathing opening;

the arrungement penmitting a small dose of the drug to be repetitively released on each

breath by the patient,

, 2. A drng dispensing device far repetitive di ing on i of s drug released

from e pressurised drug source with a can body end s delivery stem, the dispenser
.

+ ahollow body having:
+ awall enclosing a breath passage within the hollow body,
« an ambient opening to the breath passags,
¢ apatient breathing opening to the breath passage,

WO 02/45783 PCT/GBO1/0S410
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Referring onto Figure 12, the dispeaser there shown differs in having s valve
(not shown) only in the can 407, which is 2 metered dose can. It has a can junction
410, cannected to a spray nozzle 416 by a drug duct 411, and a transducer 421 witha
controller 441 and a counter display 443. This dispenser has an extemnal power
supply for actuating a solenoid 451 on inhalation under control of the controller. The
solenoid acts on an am 431 similar to the handle 331 for depressing the can and
releasing a dose metered by the can’s interna) valve. Thus on successive inhalations,
up to & prescribed count, the can is depressed and 2 dose is inhaled.

The invention is not intended to be restricted to the details of the above
described embodiments. For instance a valve and actuator variant for the dispenser of
Figure 1 is shown in Figure 13. The valves 512,514 there shown zre pinch valves
having a diaphragm 561 arranged to close cither of & pair of orifices 562,564 under
the action of a rocker 565 having a pair of pinch fingers 5621,5641. These are
normatly biased by leafs 566 to close their orifices and lifted by the rocker 565. The
latter is pivoted at 522 and actuated by s piston 571 in a cylinder 572, which is open
to the breath passage at its respective ends, whereby inhalation pressure differential
across the cylinder drives the piston in one direction and exhalation drives it the other
way. A linkage 573 comnecta the piston to the rocker for actuation of the valve. Such
a valve can be electrically actuated by a solenoid in place of the piston and cylinder,

WO 02/45783 PCT/GBO1/0S410

* acen receptor attached to the hollow body for accomumodating the can of
the pressurised drug source,

¢ ajunction member attached to the hollow body for conmection with the
dispensing stem of the pressurised drug source and leading delivered drug

from the dispensing stem,
e adrgdisp for dispersing the delivered drug towards the patient breathing
opening,

e adrug duct from the junction member to the drug disperser,

« avalve in the drug path from the container to the disperser, and

®  avalve actuatar operatively connected to the valve and including a breath
detection member arrenged in the breath passage to be actsd on by breath

m. 'hﬂ‘uﬂm
the valve and the actuator being so arranged that:
« on inhalation, with the breath detection member ing such, the valve is

opened to allow pressurised drug through a downstream portion of the drug
duct and disperse from the drug disperser in the paticat breathing opening;
the arrangement permitting a smail dose of the drug to be repetitively released on each
breath by the patient.
3. A drugdispensing device as claimed in claim 2, including a breathing adapter at
the paticnt breathing opening for guiding the delivered drug to a patient's xirway, the
breathing adapter being one of a group comprising a mouthpiece, a face mask, en
m:ptzfmlmoumpiece.lnndxp!afornﬁumukmlmdﬁba.
4. A drug dispensing device es claimed in claim 2 or claim 3, wherein the valve isa
dual in line valve arrangement having:

* anupstream valve,

e o downstream valve and

o mm intermediate section of the drug duct betwoen the two valves,

the valve and the actuator being o arranged that:

* oni ion, with the breath jon member detecting such, the
downstream valve is opened to allow p ised drug in the said i di
section to pass through a downstream portion of the drug duct and disperse
from the drug disperser in the patient breathing opening and
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o subsequently the upstream valve is opened to allow pressurised drug to pass
from an upstream portian of the drug duct into the intermediate section;
the arrangement permitting & small dose of the drug metered by the intermediate
section to be repetitively released thercfrom on each breath by the patient.
5. A drug dispensing device as claimed in claim 3, wherein the devicoe is so arraged

that it is on exhalation, with the breath ion member ing sach, that the
upstream valve is opened for passage of the p ised drug into the
section.

6. A drug dispensing device a3 claimed in claim 3, wherein the device is so arranged
that it is during the inhalation or during overiap between inhalation and exhalation,
that the upstrearn valve is opened for passags of the pressurised drug into the
7. A drug dispenting device as claimed in claim 4, claim 5 or claim 6, wherein the
up- and down-stream valves arc mechanically linked together, with one being closed
when the other is open and vice versa,
8. A drug dispensing device as claimed in claim 7, wherein the vaives are adapted to
be both closed together in a mid-position of their mechanical linkage.
9. A drug dispensing device as claimed in claim 2 or claim 3, whezein the vatve is a
single valve and the valve actuator includes means for closing the valve a
predetermined time after its opening on inhalation, the arrangement being such that
the predetermined dose of drug is released duzing the predetermined period under
pressure from drug source.
10. A drug dispensing device as claimed in any one of claims 4 to 8, wherein the up-
and down-stream vatves are electro-magnetic valves and the breath detection member
is a transducer arranged in the breath passage.
11. A drug dispensing device as claimed in claim 9, wherein:

o the single valve is an electro-mechanical valve,

s the breath detection member is a transducer arranged in the breath passage and

» the valve actuator includes & contro] circuit edapted and arranged to open the

valve for ap ined period on ion of i ion and then to close
the valve.
WO 0245783 PCT/GBo1/OS410
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ends of the intermediate section via ths kink valves, the said portions both being to the
same side of tho i diate section and ibing a squat A ith, and the

di ucnonbang d directly to the flap for movement along the
breath passage with the flap.
20. A drug dispensing device as claimed iu claim 18, wherein the up- and down-
stream portions of the drug duct are amanged to connect to the respectively opposite
ends of the intermediate scction via the kink valves, the said portions being on

ibing a Z th ith, and the
d tw the flap for movement trausversely

section and

opposite sides of the
i section being dly
of the breath passage with movement of ths flap therealong.

21. A drug dispensing device as claimed in claim 16, wherein the up- and down-
stream valves are comprised in a rocker valve arrangement, having up- and down-
stream pinch vales actuated by a rocker, itself actuated by @ piston slidably
accommodated in a cylinder open a2 both ends to the breath passage for inhalation
pressure to move it one way and exhalation pressure to move it the other way, for
corresponding opening of the pinch valves.

22. A drug dispensing device as claimed in aay one of claims 4 to 8, claim 10, claims
12 to 15 as appendant to claim 10 and claims 16 to 21, wherein the drug duct has a
volume between the junction member and the valve comresponding to s pturality of the
doses released on e plurality of inbalations for use with multiple doses from a metered
doss pressurised drug source, whereby such plural depressions charges the duct with a
determined quantity of drug for a plurality of inhalations.

23. A drug dispenser comprising a dispensing device as claimed in any preceding
claim in combination with a pressurised drug source, the can body being
accommodated in the receptor and the delivery stem being connected to the junction
member.

24. A drug dispenser as claimed in claim 23, wherein the pressurised drug sourcs has
& metered dose valve for releasing a predetermined drug dose on each depression of
the delivery stem and the can towards each other,

25, A drug dispenser as claimed in claim 16, wherein the pressurised drug sourcs has
a release vatve arranged to dispense drug contimeousty whilst the can and the delivery
stem remain depressed towards cach other, whereby the quantity of drug dispensed
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12. A drug dispensing device 23 claimed in claim 10 or claim 11, wherein the
ducerisa ing & ion by fall in and

by increase in terup
13. A drug dispensing device as claimed in claim 10 or claim 11, wherein the

ducer is a pressure by fall in static pressure or
increzse in dynamic pressure on the ambient side of the transducer (or fall of dynamic
pressure on the breathing adapter side) and exhalation by increase in static pressure
decrease in dynamic pressure on the ambient side of the transducer (or increase of
dynsmic pressure on the breathing edapter side).
14. A drug dispensing device as claimed in claim 10 or claim 11, wherein the
transducer is a flow meter having a member movable in the direction of flow through
the tube.
15. A drug dispensing device as claimed in any one of claims 10 to 14, including a
counter d to be i d by indications of breaths given by the transducer
for counting the number of breaths and drug dispersals controlicd by the valve
arrangement.
16. A drug dispensing device as clzimed in any one of claims 4 to 8, wherein the up-
and down-stream valves sre mechenical vatves and the breath detection member is a
movable flzp or a slidably mounted piston errenged in the breath passage to be moved
in accordance with breath past it and linked to the valves for their actuation.
17. A drug dispensing device es claimed in claim 16, wherein the breath detector is &
pivotally mounted flap movable by the patient’s breathing between en inhalation
position and en exhalation position and the valves — or their actuation members — are
pivotally operated, the flap and the valves or their i bers being d
togesher to open the upsiream valve (the downstream valve being closed) on
exhalation and movement of the flap away from the breathing adapter to fill the
intermediato section with drug and opening the downstream valve (the upstream valve
being closed) on inhalation and movement of the flap towards the breathing adapter to
dispense the drug.
18. A drug dispensing device as claimed in claim 17, wherein the valves are kink
valves, that is to say valves having flexible tubes which are arranged to kink to close
the valve and wn-kink to open the vatve.
19. A drug dispensing device as claimed in claim 18, wherein the up- and down-
stream portions of the drug duct are arranged to conmect to the respectively opposite

WO 02/45783 PCT/GBO1OS410
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whilst the can is depressed corresponds to the quantity of drug per inhalation times the
number of inhalations.
26. A drug dispensing device for repetitive dispensing on inhalation of a drug released
from a pressurised drug source with 8 can body, metered dose release drug release
valve and a delivery stem, the dispenser comprising:
« ahollow body having:
* awall enclosing a breath passage within the hollow body,
« an ambient opening to the breath passage,
* apatient breathing opening to the breath passage,
* acan receptor aftached to the hollow body for eccommodating the can of
the pressurised drug source,
e ajunction member attached to the bollow body for connection with the
dispensing stem of the pressurised drug source and leading delivered drug

from the dispensing stem,
¢ admngdisp for dispersing the deli drug towards the patient breathing
opening,

* admug duct from the junction membes to the drug disperser, snd
« s breath detection transducer aranged in the breath passage to be acted on by

breath passing therethrough,
« acan actuator operatively comnected to the body for moving the can towards
the junction member,
the can actuator being so arranged that:
« on inhalation, with the breath detection member ing such, the can is

moved Io operats its metered dose valve for allowing presswrised drug to flow
to the drug disperser and to disperse from the drug disperses in the paticat
breathing opening;
the errangement permitting a small dose of the drug to be repetitively released on each
breath by the patient.
27. A drug dispensing device as claimed in claim 26, wherein the transducer isa
d ing inhalation by fall in md exhalation by
increase in temperature.
28. A drug dispensing devico os claimed in claim 26, wherein the transducar is a
pressure transducer, detecting inhatation by fall in static pressare or increaso in
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dynamic pressure on the embient side of the ransducer (or fall of dynamic pressure
on the breathing adapter side) and exhalation by increass in static pressure decrease in
dynamic pressure on the smbient side of the transducer (or increase of dynamic
pressure on the breathing edapter side). )

29. A drug dispensing device as claimed in claim 26, wherein the transducer is 2 flow
meter having a member movable in the direction of flow through the tube.

30. A drug dispensing device as claimed in any ons of claims 25 to 28, inchiding a
counter arranged to be incremented by indications of breaths given by the transducer
for counting the number of breaths and drug dispersals controiled by the valve
aangement.

31. A drug dispenser comprising a dispensing device as claimed in any one of claims
260 30 in combination a pressurised drug sowrce having a metered dose valve, the
can body being accommodated in the receptor, armanged to be acted on by the can
actuator and the delivery stem being connected to the junction member.
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